Characterization

Ion exchange capacity (IEC)
The IEC of SCPEN films were determined by a typical acid-base titration. Films were dried in an oven at 100 ℃ for 6 h to obtain the weights in dry state and then soaked in 1 M NaCl solution for 24 h to substitute the H + ions with Na + ions. Then, the H + ions released into the solution were quantified using 0.01 M NaOH with phenolphthalein as the indicator. The IEC values were calculated using the equation below,
where VNaOH is the consumed volume in the titration, CNaOH is the concentration of the titrant, and Wdry is the weight of SCPEN film.
Water uptake and swelling ratio
Prior to the measurements, all of SCPEN films were dried in an oven at 100 ℃ for 6 h to remove the moisture, and the weights of dry films were obtained, Then, the films were soaked in deionized water at 30 ℃ for 24 h. The water uptake (%) was calculated by measuring the weight changes of films before and after immersion in.
Equation S2 was used to calculate the water uptake of the films. 
where SV is the swelling ratio in terms of the volume (%) and the volumes of films in their wet and dry states are separately represented by Vwet and Vdry.
